In contrast to AAV-mediated Cntf expression, AAV-mediated Gdnf expression enhances gene replacement therapy in rodent models of retinal degeneration.
While AAV- and lentivirus-mediated gene replacement therapy can produce structural and functional improvements in various animal models of inherited retinal degeneration, this approach often has very limited effects on the rate of photoreceptor cell loss. Neurotrophic factors such as ciliary neurotrophic factor (CNTF) and glial cell line-derived neurotrophic factor (GDNF) have been shown to prolong photoreceptor survival in rodent models of retinal degeneration, but AAV-mediated Cntf expression also results in suppression of electrophysiological responses from the retina. In this study using mice, we show that while the deleterious effects mediated by CNTF are dose-dependent, administering a dose of CNTF that does not adversely affect retinal function precludes its ability to delay photoreceptor cell death. In evaluating GDNF as a neuroprotective agent, we show that AAV-mediated Gdnf expression does not produce adverse effects similar to those of CNTF. In addition, we demonstrate the ability of AAV-mediated delivery of Gdnf to slow cell death in two rodent models of retinitis pigmentosa and to enhance retinal function in combination with the relevant gene replacement therapy. These data show for the first time that a combination of these approaches can provide enhanced rescue over gene replacement or growth factor therapy alone.